PPA values ranging from 6.6 mg % to 11.6 mg % on a regular diet. Case 4 is an infant with a PPA value of 45 mg % at 4 days and 76.4 mg % at 2 % weeks. She was treated with low-phenylalanine diet for 15 months and then returned to a regular diet. For the past 7 months on a regular diet, the PPA has ranged between 4.6 mg % and 10.7 mg %. Cases 3 and 4 may be viewed as hyperphenylalanemia without PKU. These data suggest that the 'classical' and 'mild' form of PKU probably have the same basic metabolic lesion. They show that hyperphenylalanemia without PKU is not caused by cofactor deficiency and represents a true 'partial' PKU as reflected by slightly elevated PPA, delayed clearance of phenylalanine by tolerance test and decrease of phenylalanine hydroxylase in liver. (APS) * 2-amino-4-hydroxy-6,7-dimethyl-tetrahydropteridine 73
The In Vitro Control of Calcification in Osteogenesis Imperfecta. CLIVE C.SOLOMONS*, Univ. of Colo. Med. Ctr., Denver, Colo, (introduced by Donough O'Brien). Previous work has implicated bone collagen obtained from patients with osteogenesis imperfecta as a potent inhibitor of the in vitro formation of bone mineral. The present investigation further examines the mechanism of inhibition and suggests a possibility for therapy. It was observed that the citrate-soluble fraction of bone collagen from two patients with the disease had a pyrophosphate content of 1.4 /im/mg collagen which is four times the normal value. Urinary excretion of pyrophosphate was also elevated. As pyrophosphates are thought to be inhibitors of calcification both in vitro and in vivo (FLEISCH, H. et al. Nature 212: 903-3 [1966] ), the abnormal collagen was treated with the enzyme pyrophosphatase in the presence of Mg as cofactor during the in vitro mineralization procedure. It was found that Mg alone significantly increased the catalytic properties of osteogenesis imperfecta collagen and this effect was doubled when pyrophosphatase was present. These results suggest that collagen-bound pyrophosphate is partly responsible for the failure of bone matrix to calcify. The possibility that these patients need a high level of Mg as cofactor for their pyrophosphatase activity is being investigated. Res. Instit., Montreal, Canada. Hyperexcretion of urinary phosphorus, and free amino acids, resulting from diminished net tubular absorption, occurred in rats fed for 6 weeks or more, from weaning, on low calcium diets (0.02 %) and normal phosphorus intakes. The intensity of renal dysfunction was proportional to the degree of hypocalcemia below 6.5 mg%; the Vitamin D content of the diet was immaterial to the relationship; controls pairfed on 0.4 % calcium diets did not develop renal dysfunction. Intrapetitoneal calcium injected and parathyroidectomy suppressed the urinary hyperexcretion of amino acids and phosphorus; injection of parathyroid extract (LILLY) enhanced it. Rickets and bound hyperaminoaciduria also occurred in hypocalcemic animals; hydroxyproline, proline and glycine were particularly prominent in the bound fraction. Parathyroid glands showed increased mitoses and cellular hypertrophy, proportional to the severity of hypocalcemia, and irrespective of Vitamin D intake. The data imply that excess circulating parathyroid hormone, rather than Vitamin D deficiency itself, accounts for the bound aminoaciduria and impaired membrane transport of amino acids and,phosphorus in Vitamin (introduced by Robert E. Cooke). The effects of the oral administration of copper were studied in 1. infants with nutritionally induced cooper deficiency; 2. children receiving copper sulfate as an emetic after toxic ingestions. 1. Seven marasmic infants were rehabilitated with a high calorie-adequate protein-low copper diet. In 2 of them where initial determinations were performed, serum ceruloplasmin concentration was normal. With recovery and rapid growth, copper deficiency developed, and all 7 exhibited hypoceruloplasminemia. The intact metalloprotein was deficient both by oxidase and immunochemicaL assays. Apoceruloplasmin could not be detected immunochemically. Thus both the copper prosthetic group and the apoprotein were deficient. In each of the 7, ceruloplasmin levels rose after the administration of copper, 0.10-0.30 mg/kg/day. 2. Copper sulfate, 250 mg, was administered orally as an emetic to 4 children after toxic ingestions. Although vomiting occurred within 5 minutes, a rise of serum copper of 14, 22, 30 and 71/j,g% was observed. Serum ceruloplaxmin concentration increased significantly in 3 of the children within 12 hours. Thus it appears that copper either stimulates de novo synthesis of ceruloplasmin or combines with apoceruloplasmin in the liver to form the metalloprotein which is then released into the peripheral blood. It is possible that in Wilson's disease this mechanism may be impaired. Because copper is corrosive and absorbed, even after prompt emesis, it does not appear to be a safe emetic, as recently advocated, particularly when the agent ingested has the same effects as toxic doses of copper. (APS)
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Energy Substrates in the Normal Premature Newborn.
DHARMAPURI VIDYASAGAR*, JOHN J. DOWNES*, LOIS JOHNSON and THOMAS R. BOGGS, Section on Newborn Pediatrics, Penna. Hosp., Philadelphia, Pa. Recent studies indicate the importance of lipid substrates in normal premature infants ( VAN DUYNE, 1959; PERSSON et al., 1966) . To determine the relationship of acid-base status to energy substrates, sequential arterialized pH, PaCO 2 , BE (mEq/L) and venous FFA (mEq/L), ketones (mEq/L), and glucose (mg %) were determined in 36 newborns (1250-2500 gm) maintained in a 'neutral' thermal environment from ages 4 to 140 hours. 632 [1964] ) to describe a childhood syndrome of hypoglycemic convulsions associated with ketonuria. MADISON (J.clin. Invest. 43: 408 [1963] ) showed a stimulatory effect of ketones on insulin secretion and postulated this as a feedback mechanism to prevent fatal ketosis. Two techniques to induce ketosis were used to study patients with ketotic hypoglycemia: 1. /S-OHB was infused intravenously during a 2 to 6 hour period; 2. Heparin was injected intramuscularly to promote lipolysis. Patients fasted throughout the test period. The response of patients and control subjects was compared to a control day when no heparin was given. Blood sugar (BS), immunoreactive insulin (IRI), non-esterified fatty acids (NEFA) and ketones were measured. /S-OHB caused a slow decline in BS at a rate more rapid than with starvation alone. Insignificant increases in IRI (x9 /JXJ) within 60 minutes' were seen in 3 patients whereas the values of a control subject rose 65 /AJ within 20 minutes. Patient's values remained low throughout the test period in spite of progressively increasing ketosis. After the initial rise and fall, IRI slowly increased in the control subject at the 4th, 5th and 6th hours of infusion.
64:
A 16-hour fast did not cause hypoglycemia in patients or control subjects. With heparin, NEFA and ketones increased to high levels. Three of 4 patients became hypoglycemic by the 16th hour (x BS 21 mg %). Failure of two patients to respond to i.v. glucagon suggests depleted liver glycogen. IRI levels were low throughout the test periods. Hypoglycemia may be due to failure of ketone stimulation of insulin production with concomitant preservation of liver glycogen. (APS). . Using a new technique for the continual infusion of solutions into the jejunum of small animals, dilute solutions of lactic acid (2.0g %-3.5 g %) were infused into the rat for 10 days and their effect on fat absorption and mucosal structure assessed. Thirty-five rats were studied in 5 groups. Control rats (water infused) ate well, gained weight, excreted normal amounts of fat (2.9± 1.9 %) and showed no abnormality of mucosal structure (villous length 465±35 /j,). Although dilute acid (2.0 g %) produced no abnormality, groups infused with more concentrated acid did show significant increases in fat excretion (Lactic acid 2.5 %-6.5^2.1 %; 3.0g%-7.2±2.1 %). Lesions of the mucosa were found localized to the site of infusion in both of these groups, characterized by shortened villi (2.5 g%-276±95 ft, 3.0 g%-266 = j = 56 /j,) and some epithelial cell derangement at the villous tips. In some rats, fusiform extrusions of epithelial cells were seen at villous tips indicating abnormal turnover of these cells. Rats infused with 3.5 % lactic acid died within 72 hours from intestinal perforation at the infusion site. The findings suggest that the effects observed were due directly to the acid infusions and not secondary to factors such as undernutrition or altered intestinal microflora. The observations made may not be specific for lactic acid, but they do demonstrate that intraluminal factors may impair fat absorption and mucosal structure. In this experiment, the particular factor used is an organic acid that is present in the human intestinal lumen. The infusion technique may be a valuable experimental model for future studies of the malabsorptive state. (SPR) 
